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(51) Int. CI. 6 
C12N 1/20 



10-0267505 



(19)cmtR**l«(KR) 
(12) 544*I3M(B1) 



(45) §2°JXf 2000_10i!l6_ 
(11) gUtfS. 10-0267505 
(24) _*1 2000_07£j05|J 



(21) t£_4 

(22) #2J_*i 

(30) ?_£H?3- 

(73) miiN 

(72) _s*i 



(74) cHBiej 



10-1998-0031193 (65) g7H_4 ^1999-0014331 

1998_07H31_ (43) g7Him 1999^021125 _ 

1019970036590 1997"_07_31_ P|__^(KR) 

&^m7\£&=rt* S|4g 
AHg«*gA| *1 _gg 39-1 

-AH? 

01 _g<MA| ^g *|g _£|- b|g 1014 

d_g^A| __g WftOjltJB. 103g 12024 

C||_g°3A| (Hgg t^'O^M 122g3044 

cH _g^A| Egg ^go^ e 2g 4084 

Ol_g^A| _£g I37g 114 

c|| _g<MA| gg c}_ oFnfE io2g 8054 



(54) £9 Olgg SS373 5! o|# 0|gtf ^ _ _-°J3!tt&E 



_■ g^g SI! OIS12(Escherichia coli) SS373 31 0© o|g& ^__-°| gtftf _o< ft 5SSAH, cHg #A|| 
SMIfe _S*r7|fc* olgsfo^ CHAhSSg _.5t__i_.M| 4_" Si 5i_- 2J£3£* S3^25 3£A|L' _g^ cflg 
g SS373 SJ o| g^ft 47|*| £_(H|AH i*h £igA|_ *, _tfB*l<HWb 2*f?l2S dHSfSZd* fi7|«| it! 

2S __ A|^ HHtf fffiSMl, fief 4#*!° =. nein Mc|- £g ^gs ^ _<H| 5Jo|cf. 



-£2 

e ig oi&g ss373£i e_:_<Hi oje <*__■ m ssi u^y 7h^e, 

E2rS _ gofl tO-Ht SS3731 O|g«f04 * _ _■ W* 7 J41 UEl_ _.BH = . 



http://patent2.kipris.or.kr/patent_eng/XML/10 1998003 11 93/1 01 9980031 193. XML 5/12/2006 



Page 2 of 8 



Mt&o/ 7l£ 2/ J Mot gi$7/g 
ft _"SS cHS2(Escherichia coli) SS373 £ 0» o|g«h «tf »Bofl 2°^AH, All 

2 SS373 51 o| 2.7|*| _i_oflAH 1*1 «3A|£! *, ^ «tf BflloflAHte 2*f^°£ HH?f£2« fi7|3 it! 

o£ __-ai^ uH^&o^Mi, mc* £#^o S aB |j7 ^ * ^tmte »a<Hi sjow. 

* _!£rft __-*|o_, _i_*||o| 7 |_ cDA^USAH ?<gtf£|£(TCA)£| 5Zr*l|0|(H f ^7| _ fife <U¥ 0l2»<H| 

AHfe *|§ 0Wtf_ oj ifLfs ^E|7|£ Be*. o|em *_ttft #7|tM0 BIT*ISI _?SSS*1, MftS- ^ftfirtr 3 
SSSJ Er**±S¥E| gtf Sift l,4-¥tfc|», ElEEMESffB, yof¥E|£^ft SSI #7|lT _ B«T*lS _ft 7l 
fe*Htf, 5Eff §l£g£| §2£ 0|§£|7|E tW. 

§BH<H| gtfflfe u o^°Sb SWsi aE SEfe £S#*r*l aB §o| °)oi_|- #g*J§F*|?J ggsrsj £ _ofl 01 

ft S¥?l S7HI- <H|&£|oj, SS aEi* OH fll7|£ISXl*j g<H|AH _S 4 s &!ft &B 

¥eh oigss oi§b mm Mcf a.ft^e! «tta 4 s &!ft an<Hi chb fc¥7i aissiji 

2,'cK olEifl- Ql^lS olSfir ^fcitfsl DRfil D|A|zh ^g3*r?^£(MBI)<H| £|5H fc¥£l<*M ttfecll, 

_Bll^.AH *JrJ1 ^7|3 A||3°J ^HcHlo-I^Hlfiiiilljg ^saW-{^(Anaerobiospirillum succiniproducens)* o| 
SCr 330| 0|G| 7HA|£|<H acUDlttS^ ^oH All 5,573,931 2, All 5,521,075 2 S A|| 5,504,004 2]. nBW, 

oiaift am ^7i^ Aflse waff saa? _s 71-xit^ _;_ m£)ck seb aoi ^7i_ sa» tra 
sho^ «F7i mgofl _t*si o^&jii- afli ggsssi *ii&_.9joi « 4 e^iaoi awtHoit j. c, et. ai., 

Bergey's Manual of Systematic Bacteriology 9th ed., 293, Williams & Wilkins(1994)]. 



at 9ol ol^nxmt 7l&*t3H$ 
B ^SSI ^SAFSS #7\ gAl|S# SH3^7| moi <H|o| t^gf S7|3£i 

^o^ S^5H& 33IS«Fj1, SEB tf7| SSSBS OlSaol ^{J^S ^^tffi *roj*f°SWH 

S a§« &3^?ll SlHi*. 

ulEl-Ai S tSfil AH^e cHA^Sfi ?>fe SSSB t:H^5» Allgshfecll 2,'cK 
SfSsi che #7| €S£)» o|g^ ^^^ 0 | 7 HdS 4UfcHrifl» A||5«Ffec|| 2,'cf. 



MtSfS>/?&2/*tg 
S SSSB cH5T2(Escherichia coli) SS373§ n f§2S ffcK 

SEB, ft ^Sft 4T7| CIIS3 SS373# B^flol UH^«11(H|AH ±7|S| S^SS uHSFsfft Alls «S3»S; 
asm uH?fSt!# S7|*| ZE^Hos SBtloi nH«Wfe ^4M* ^B4Ss i&shft ^tJB iitf tfttft ^ ^S^S 
BcK 

olfiF I>£ ft aSS cH^ AIISI tiStIS cfSBl- ^cF. 

ft ass #EJ3*r*i s^aas ssioi sssbs tis* a\%& SS373 ai oi# o|g*io=i 2§*io 
s #tt*Hr aa<n ftft 5!oici-. 

ft ass «aa»a ai^s oi§§ffe aa<ni ¥d ft as^ e?3s cHsesi UB^ej ^3<hi chsii 

^n=IMe c|g3| i^c|-[Holt J. G., et. al., Bergey's Manual of Systematic Bacteriology 9th ed., 179, 
Williams & Wilkins( 1994)]. 



http://patent2.kipris.or.kr/patent_eng/XML/1019980031193/1019980031193.XML 



5/12/2006 



Page 3 of 8 



CHSeS gSf_.?^0| ftB*U, 2f 20fta| £iS^7|# S>jI &.'CH g*0| ft&Bj, 37°C, pH 7.0, alT-S 

gai 5*gtf#ssAH, 0^9 smofl & a^sim, sls- bwaiis. /terras _xn^ got #e ez*a«EMi 

xlfcW. **l cHSeS _.£SS 7|SS & S7|g _SA| ±ft, iltf, ^ftft, ir_.#§ gfttfte *trft-tf£ 
^(mixed acid-fermentation type) SU)A||S0|c}TStanier R. Y., et. al., The Microbial World, 5th ed., 439 - 
452(1986)]. 

SEtt, cHSeS £7|g £SS SS ft7|ft d r 2r 0| ^7|£ £SE 7rfe?ll Srfe CflA r SxHS 5>tr jB7|g n|^#0| 
Cr. 

S7|a|- 5rS SSft cWfeap* tW, cHSee «E|*ra 5=' SS^^I e^^F7h 7 r S E*0| £|<H ^SS^oU, o|ot tlj 
ft CHAFZESOI SOlstJL C||A^*ro| 7J4 # _?)| cHl^m S!°Dl, SEtf ^_e«T*l £S<H| Aft xn_: _ _ o| _ _■ 

a! cHAh§*r 7i#« o^ &n ^gm ^ ?Jb ssoi sjcl 

t^_ftai cHir-ad- ?> h a]^7NAH m_ enseal sm*i aadi, cHses oise ^ftft-gft -i*ist £2 

ogfe itf slag. _^#*||_ #3*ias 7Hlf*ffe S 1 ^ 2*r*l££ uHSTsa SSI ai¥&3*l?J y^A|?|fe 
«B ss ae=IS- * flfe UK ft ^StHWfe #7| ¥ gas St *H«*KH *?ftft# cHif^ftftch 

^•id, cflse« ttS^o^. ?Htmb u o^°? *Sftft a)A r gs# g§lA|?fc 5o|cK olfe enseal ^_<H|AH S _ di- 
al- £0| cHSSe SESi 7|^S ft g7|£ £SA| S£+, 2ft, iSft, ^ftft, Sfag^ ^ftsrfe ft&ft A«eH 
(mixed acid-fermentation type)# l}eHJ7| tlflgofl, ^ftftEhg fief 4t^£S £!ft*r7| ?)8HAHfe ^ijft o|a| 
a| iM.ft§ £!_S£t ftEWfiS e*HN cHAF*#S 7|S£¥ei ^ftft A c8^SS^os f?£SHof ftcK _7| 
g _i£!*r<H|AH cHA]*g# 2=ft 5! SftCHArS *=b 5« *rB*r7| flSKH, 0| 3£# ZE^Srfe 7 A 7 A°\ *^SS gf 
-LSMjI flfe M^A|^ «a_&*llft frEftcK 

¥ ttjwH u o h S°5 ft ^g(H| [[)•_ cflSeg- §7|£aS 5.7 1 -a £ _4 S7|^ ^ZdsKHlAH 7[fesH, ^tJft 

S S7I-S 3Et!5f0i|AH ^iftg^ ^!ft£|HS ^ftft ^Iftfi il^Sftfe S^fiSfe D|^§ 2)&2r3 S=' ^ftlft *Sft 

*e Aizj-uiofl -yjft^^a ai^o^ ^^i^s ^ft^7i ^ish bH?fia« H7i^°^ SftAia^. 

o|^^| «fti! ^ftfts aH?T«i)j!r SSfteHl ft^lSf oj|77fA| d & 5 AHa°tS ¥4^o^ U£H^ gf3<H| tcFfi ens 

5 ss373si aisuioii ^ftiftai zmm ^ aiisui moisai ^a* m^e-M ^ftfts cHirss ^jft^ 

4 s ?JcK olftoflAH ^Sft£|oi HH^^lLHcHI ^ftftg E^l^yaS Stfo^ ^ftfto^ 4= 2,'cf 

[Hongo M. et. al., Appl. Environ. Microbiol., 52, 2, 314 - 319(1986)]. 

[o|§ SSSft enseal xte]ft7|(H|AH bF<2f #o\, cHS52| ^7|^ cDA r ^^oi|A-| d| ^ftft&# Ollf«ft 

St7| ^SHAHfe ^ftft 0|£|o| ^3.ftS ^5j^|o S 3£A|^ C||AF*S# 7|SS¥&1 ^ftft 

a &s.n<>\ ftc]. ^, 2ft ^sftgssr sft a^a^s o tH ^o^. 7j^ai& oi§ ssaft ^Ht^ot § r ^ 
» ^ssi ois «aa» enseal n\s.t mm 501 xiiAift ^a<Hi ai7H§ r o=i cjsj* a-oi -yAiftc r [Siihavy, t. j., 

et al., Experiments with gene fusions, Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y.(1984)]. 

Pi gfOrAlal gbJlg IfgcHl 2,10-W ^ftft ^!ftea| ase" enseal i^iMfH^oWIHBrXflS i]3:2^5^ 
fe ttSA^ pta A>EMTnlO-lacZ e^A£^0| fteJS?H^O|(pta: :TnlO-lacZ-l)S SS50^^ 3! D-£ft 
4:Sr5:^# &5§r5ffe |dhA# 7H-rOrO|ft LH^*SX r S| ft^JS SsH StT£§rA|& CflSe* A r «* r 0^ ?i^a| 

pta::TnlO-lacZ-l t^EWS PI =rO r x| g^^4 ldhA::km ^3^1 PI n r o^| ^^ftcK 

::Tn°£Sa£iJgPl ^o r x|M 0|§ft g^^ge? a] lj[ aflgg ga-»8e?aA<o| cflse<H| S7| Slgo^ 
^^^YEI £!£ P ta::TnlO-lacZ-l tt5JaH ?>fe Pi HrO r A| g^°J|S S^A|^J c|g, E^|B ^ ^A^o|aElo| £7 r £! LB 
SftuHA|cH| £ttfo^ SSU ft^&o^AH, pta::TnlO-lacZ-l°£ 1^ SSSftl! cDSeS d^ftcK 

Q^^SE^Jg PI n r OrA|# QlSft SS^§e¥a| 2^ g asj& S7| xfl 2 Eh7H|o(|AH ^^ft pta::TnlO-lacZ-l° 

a m saafts eiise# ^a^se^a oigsw S7i xn 1 e^ichw ^^ft idhA::km f?ax r # ?>b pi dm 

x| §e«fs S?|A|^ 7H-|-Dho|fto| lb S&uDa|(HI §su| S£w fttlroSMj o|g «aa»*ll eH 

Se pta::TnlO-lacZ-l ldhA::kmS d^fteK 
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[o|§ gaSB 0I£5<H|AH°| cttfff B±£!<HI D}B ^BB 2!BBBl]£ 1<HI lH^_ B£B<H| cq-Bh BBSS 5=' 

**jbj**isi awgs7j ch_ck ^e, #71 B^floi btii&ioi bbsi- jifsoi ssaoi aife aaae 

PTS(Phosphotransferase System)^ irE=IB SB A|_-H_ SSH ?s 2^Ul£ o|g£|oj, O|c0) EJB»S| £JB7| 5 
<N*0te PEP(Phophoenolpyruvate)7h olffcU ttBW BW. #7| 2JB2WI BcMB PEPB HfMtfSS SB 
E|s£ 0W3Stf *Sf__-o_. _ 7|S|7h #cH*|o_. fich BS, ^oh£r, St£2A SI 

ATPCHI °\m 21t*$7\ «I<HUss i£&ofl d|sH ^t!4f£S _BH 4 s fc!B PEPl ^eftr ^ SJcK cc|-BhAH, PEPS B 
_.B SBA| sFfe £JB8W| Ahgt^l SMI £|S *fBB 4BB0I cH^ 5?HT BB oH_|5h c[B ¥BS § 
AW QMIlT a!izK 

o|s|- B ^SS 4JA|<Hi(H| °|7H cm M\t\ _S*RJ!B u>, B ^§o| aAMofl °|sH B«£IB 2B oM^. 

4jA|<M| i: o|g SS£B 0IS3SI ^g°| o|g saSB 0]&£ 2] *I|£B a*lUl §o| *«A|B »*NHI a|7H«KH 
clf|2|- U0| ^A|5tS^c|-[Silhavy, T. J., et al., Experiments with gene fusions, Cold Spring Harbor 
Laboratory, Cold Spring Harbor, N.Y.(1984)]. 

_aS£IB pi n|-o|-x|o| ga| B itgofl 2i<H/H ^BB E. coM W3110[Genetic stock center 

collection number(CGSC) 4474]°l ±^S£€!^oM|ft|B^|ft Sr2:Sr5rB pta S|<H| TnlO-lacZ £3 

^£Bo| ^ilS?jyo|(pta::TnlO-lacZ-l)S Sa§o=|2^[CP993; Shin S. and C. Park, J. Bacterid., 177, 
4696 - 4702(1995)]! 3 M TGCHH*I(0.1% 1E9 3! 10 mM ^Srl^S _.B*rB ^£-MUB HH*I)<*| §r£B 
UHSm^, O|0i #7| HH?fSlj# CjA| 3 M£ TGCHH*N 1% Q$z[0i 35°C(H|AH 1A|B *fl«|tf*MScK tfS, # 
7| XHbD§rei|S| 600 nmCHlAHSl S3fE7|- 0.1O| £|£ 10 

10 pfu/M£S| PI DFO^IS 30 M 2 ~ 3A|B G\ b|)?ft^C|-. bH9f^fO| H^I-XM 0.1 M« fSS 

lit ^JL £BB *H, B^BBlsKH PI nfo^l g£°i|(lysate)°^. 4r*«IB* ^5I*KH pta: :Tnl0-lacZ-l 

ftS*r» #B PI nfol-xl ^*F22d. 

ldhA::km #£*H1 5>B Pi nK»x| £7| flaKH #?l »«a4 §SJ*h;H| ilAWSS©^, o|aU sa_-o=|^£ 

AHB D-£B itt£»A±» £3l§mir IdhAS 7 r l4D r 0|iJ UI^^£!Aho| Afojft gsH MS^§hA|^l e. coli 

W3110[NZN117; Bunch P. K., et. al., Microbiology, 143, 187 - 195(1997)]* Afg*MSc|\ 

::Tn°^^a£^jg PI $Q\xM OJSB S\ 1$ ga^B Sd, §^^S^^^AH°| c|)?f2 W3110 

[Genetic stock center collection number(CGSC) 4474]§ LBdH^|ol|AH ti^t[JL, ?iii&E\tW M\KM 

B c:F§, o| Ai|i# HH^Qif ¥x\2.\ BB2! 10 mM »BD r nH6 SI 5 mM SB&6S«|ofl L^tf^cK o\fM §d|B 
SS^S^^t 0.1 M£<i| 47H£| i§ *I4JBB|WMCH| Si, z| #M<H| ^7| «aS<H5?S^Ej odB pta::Tnl0- 
lacZ-1 ftfixH ?>fe PI n r o r A-| g3«ai|# 0 M£, 0.01 M£, 0.05 M£, 0.1 M£^l $BB ^1 4TB<H|AH 15BB 
»*l*f<M aaAlflcf. o|o^ ^7| ZfZf si $BS<H| 1 m ?aBafi«S«l* o.i ^ ^b^s *I4Jbbib as, 
tHBlJi 1 M£S| 0.01 M ?fcBUfi#««|o£ 2£| A||*!§fS^cK c\g, c\M B^IBE|§fo^ A||i# ^g*f 
2., 4=3B A||a# 0.9 M LBuHxl S 1 0.1 M£ 0.01 M ?^BUEggQi)o S tj^«F0£CN, 0|oH 35°CCH|AH 1A|BSB 
=LBU UAH, #7| UHSr°-l|« 13 \iQW E||^BrArO|Sl!0| 27 r £ LB SBuHa|(H| s.^t[oi §su| S-yg 
B^B°SM|, pta: :Tnl0-lacZ-loS 1^ SSSBS W3110* ^^^ch. 

°g§ii£ilg PI floras oloB ^S^gg^Sl 2^ S aag #7l «l l B^|(H|AH =^sB ldhA::km ftSxH 5> 
B PI v\otx\ S^q SI #7| ^| 2 B74MAH 4=^B pta::TnlO-lacZ-l°S l*h SS3BS OI#5 W3110S SSt 
0\B^0i, #7| Xfl 2 B7|2f SiJB »H2S 20 ng/M£ 7rL r D r O|ijO| g7 r S! LB «BHI|X|<H| £tt«F<H »SU| 
B^B°SM| o|S SSSBXII W3110 pta::TnlO-lacZ-l ldhA::km# Allis^cK 

ON, #7| All 3 B7WIA] i|5^o S /h^^i 0 |g sasJBxlV OI#5(Escherichia coli) SS373^ SSsH, o|ff 
cHBSJ 3 ? 7|^7|Bo|d|, ^c r ]H|^E2EQf0fl °IB ^|7|sf7|Be! B^4«, K 7|^B tfaatrfl^AUl fta^«!*!E)o|. 
1997^ 7B 28i|AfS 7\^jL, 7|^tf^ KCTC 8818PS ¥0^ttcj . 

Be, B c||S5 SS373B ?S7|y 2Ea<H|/Hfc 5BcU tfE^S cHS2 NZN 111[E. coli pfl IdhA o| 

§ SfcgoW; D. P. Clark, FEMS Microbiol. Rev., 63, 223 - 234(1989)]2fB tWH&^g oWIS-3CH| 

0|S| Ajj^ol 7HBsf7| C0IB<H| fi7| ££<*|AHE o|g§fo^ cHAh7h a«|£|<H 7 r feBS «reJtT ^ ?^c r . 

aA|(H| 3: IE§ HHA|(H|AHo| ^iJ^ ^B^SaAN 1<H|AH ^J^s0| 3U@ cH#2 SS373(KCTC 
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8818P)S t}« £ 13] nH*l^e 5=' o|**KH SHHSm SaHSfS ^A|«f-«jcf. 





IE8 




*J|0|£!tf ae§ 






|*£(g/0 I 


15 


7 


3 


|s 


3.13 ! 



+ 250 M #e^=l(M| e 50 M« «l4m|s|o| *HS15*KH 600 nm<H|AH 0.531*1 1*1 ^l*l-«a*MHcl. 3 

1*1 A?fl«|-Sjtt 7F5c|i £HH#8 ^Alsf^fe al, gaH2?e ^SifS S! ^iJtf «6l3l«sl ¥ 4S° 
£ U |.-oH ^g^o^cK ^ah§ ?|S #7| §aH?f SS<^# 1.5 e°l aH2f<a|cH| 35 el ^ 3 <- ^^UHif^lS 

0|*«KH aHSfSE 37°C, pH 7.0, a© HH?f^o| £71*1 «x|«f7| fl«H 2t^E 350 rpm £ 7|itt« 

1 vvm°£ #x|tMSAH O.D 



600 = 4.00| H oH77hx| cH§f 8A|7_h 5& aHST*!?^!. 

^§o S atfaisss-M, #71 a.7|si sa*<Hi/H *tM& oi»si mtt&^yt HftH human s.o%si okj- 

S161±# 9j^53^0^ ^7|£ S&tlal, Ah§7|U£AH 30 gS| i£&S 500 M2°| §tt=£0i| Sflfl#<H ^?1 

a am, 34A|^ *ofl 11 g/<s| ^tJttS *«acN, tt& *Zhtf »£! E|¥M(+S 0.8 g/f# 
*H+#«to[£ 2]. £ 2(HIAH 3EH= Ul *lfc!fi- S7|£ 5?j2S SSsU, 30 gS| 1E9I ?7f^°5 £7ltl A|S# 

&0, *tJtt3* Hl^M^Sl £E| £=' ^SS ^SJdS OIS& HPLC# OlSSfo^ ^S*F?3©Ql EE©, i£»S| 
9 &^7|[YSU, dltTS^, 2300STAT]S 0|§^ 

4|A|0( 4: cISIe! El££! ai)x|<HW°| ^tlth SS373(KCTC 8818P)°1 ^fcjtf «&KH| D|*fe 

»±t!S| £Al*l7| fl*MH, 41 AW lOflAH AfliS ^feO| aflS SS373(KCTC 8818P) SI 

oi#2 w3iios as i 221 aw^e si tnra oi*«kh smsm gmttm 4iAi*MHch ses- oism a^@ e 



[JE2] 









*l|0|°|tt t-M=g 






fe£(g/0 | 


10 


7 


3 


5 


3.13 



§1*S! §21 SHHtftf 0| dHSf^S 100 IK #B^3<H| 6 10 M£ «i|^UHA|o^ 600 nmO]\X-\ 1.0O| £|E^Sfo^ 

aSSfflcK o|o^ ^7| SS^Hofl 5.0% o|tf#BA» So^ * ^a|5 n[nm A>»«KN «7|^eH* ff xWH 
2, 37*c<HW BAiase- uKtfe- i^S bH^^iai ^et ^filds o|g*h hplcs gal 3J ^s«naam, a 



/•JF37 



5¥ 






l|^Mtf(g/0 




oW|mAJ(g/0 




2£E9 


0.6 


0 


1.0 


1.0 


W3110 




0.5 


0 


1.6 


1.6 


^^£E^ 
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| flaaaa^ Hi.6 flo.4 jo ||o.4 J 

97| JL 3 Oil AH 9£J9 =r 2l*0| f ft 9S 0)95 SS373(KCTC 8818P)°J 9^<H|fe £E9# 9£*!°3. 0|§9 DH, 
«£r99£l 9 2BH<H| 8HS9ft H¥M9o| 990 «9£l«iSi4, V|0^9ft 9_:9°S 0|§9 CQfOflft ^9921 fl¥M90| 
9 l:0.8fi| HISS ti!tf£|JSJacH, 99£2± 5! 39££^9 9_:9°£ 0|§9 C0)<H|fe 7H©J tt£gft£/H 

99 1.9 S! 1.6 g/«£| *4!9« 999?^. amH PTSofl s|sH S9£|x| 9ft 9±*!S 9§9S 99 99£lft 9 
9921 ftEl ?H_9 ^ 2J9ft 29 9 4* ?J°HS 4£!9£l 3! 9E9 H¥ ttWoi PTS<H| S|sH ftftEW 81 
ft 94:99 o|§9b 5o| UI9999 9 4* 

»fi, 0195 W3110SI 099 99 ^9ft S£9S &±&9.Z. 0|§9ft 9¥<H|fe ft 9921 0195 SS373(KCTC 
8818P)9 U|2«}<H 2f 20%, °-W9# 0|g9 9¥<Hlft 9 22%9<HI S]x| £*£ S5 ( ft 90|9 9 



0|9<HW 941*1 99911 SJS«r«*0|, ft 99ft 0|« 9999 0195 SS373(KCTC 8818P)9 flISftcf. SE9, 
ft 99ft 97| 0)95 SS3739 0199 999 99999 xilS&cL ft 9921 9999 0195 SS373 9 o|ft o|§ 
9 999 *l|£99ft SOI 97|9 5^1 o|99 9^21 999 99S=P9 ft*IM 9ft UD*I9S|2| 4194 9 
01 97|9292| #*|CH| 9fi9 -.^ Si 9UI1 99 4 s 59 95^ 0195 SS3732| 9ft 999E9 0|99o=| 
MO- 4|^££ ^999 999 ^ 9ft S.E92I- 9ft 99 9 cH<99£» 9ft 9±9S o|«9<H 

9ft ¥99 «o| 9999 999 ^ flft SJc*. 

9¥9l 

Ol95(Escherichia coli) SS373(KCTC 8818P). 
9¥92 

01999 999 9±9o| 9^9 bH9^(H|AH ±7|9 I'J£S bH99ft Alls 9949 9 bH9£99 97|9 52° 
3. S9«KH bH99ft 099 99499 £99ft 099 9999<H| flo-M, 97| o|99ft 41 1 92| 0195 
SS373(KCTC 8818P)9 29 *9aS §fft ^99 999^. 

9^93 

xl| 2 9<H| aioUH, 97| PTS(Phosphotransferase System)<H| 2|5H S9£|x| 9ft 5f ^S°S 

9ft ^99 999S. 
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